There exists a lack of detailed empirical studies to assess the relevance of WebMapping applications. Despite this fact, it is quite common to note that importance and influence of WebMapping applications have increased over the last years. This paper presents the result of an empirical study to analyze the importance of a Desktop-WebMapping application for a gastronomic web 2.0 portal for the city of Osnabrück. An exploratory focus is to evaluate how often geospatial information (in a broader information context) from this web portal is used and how important the WebMapping applications are for the users of the web portal. Furthermore, it is evaluated which WebMapping functions (e.g. routing, queries, printing) are of relevance to the users and what the order of importance is for the provided functions. To-date, just a few mobile WebMapping applications for handheld devices exist. Consequently, for OsnaGo we developed a mobile WebMapping component that can be used with mobile phones, PDAs and other handheld devices to access the web portal (http://www.osnago-mobil.de). Development and user based evaluation is presented in this paper.
Introduction
The number and relevance of WebMapping applications have increased in the last years [1] [2] [3] [4] . Dickmann claims, that "since the mid-1990s the number of maps designed and distributed on the World Wide Web has increased dramatically. From an original scientific niche, this new technology has grown to almost universal application in many practical contexts" [5] . Chang and Tsou write: "The development of Internet Mapping and Web GIS applications is a global trend and becomes one of the major innovative tools for education and public affairs in the 21st century" [1] . A reason for this is the existence of different Mapping-APIs and freely available data (e.g. Google Maps, Yahoo!, OpenStreetMap). It is nowadays far easier than in the years before to create "mappingmashups" (i.e. a combination of different maps and services in a new application). In this regard the term "WebMapping 2.0" is often used [4, 6, 7] . In general, for these frequently delimited applications no specific "geoinformatics-knowledge" is needed [4, 8, 9] . Parallel to the development of WebMapping applications, the relevance of Open Source software has increased. PUL-SIFER et al. note: "Currently, open source software has become increasingly prominent in the Web mapping domain" [7] . Open Source WebMapping projects like MapFish, Mapbender and especially OpenLayers have been developed with highly dynamic and integrated functionality and are used in a large number of projects [2, 10, 11] . "Regardless of how web mapping software is licensed or distributed, it is clear that the variety and functionality of available tools has dramatically increased in recent years" [7] . Within the context, WA-CHOWICZ et al. [12] stated: "Nowadays there is a lack of detailed usability tests for web mapping applications" and presented one of the rare studies on the usability of WebMapping applications (another one is by [13] ). NEWMAN et al. [14] emphasize: "As more 'voluntary citizen sensors' adopt new spatial Web 2.0 technology (...), we must better understand (...) the usability of web mapping applications (...)". They continue: "However, as more web mapping applications are developed, more attention must be given to their usability, user satisfaction, required tasks, data quality, and applicability related to each purpose and audience they are being built so support". Finally they conclude: "research is needed to address the new challenges (···) web mapping applications pose for GI Science" [14] . Currently, no empirical research or case studies are known that analyze the general relevance of WebMapping or WebGIS applications in the web or in the context of a web portal. Furthermore, no thorough study exists that evaluates the functionalities for WebMapping applications that are seen as eminently important. The questions that need to be asked are multifold: Are desktop WebMapping applications really as useful as is often claimed by Geoinformatics professionals? Is it not possible that web portals integrate WebMapping applications even though there are rarely used or required? And if they are used at all, to which degree? And which functions are seen as especially relevant? These questions form the basis for a Ph.D. thesis from which we will present some results in the following sections. In addition, little empirical research has been done on mobile WebMapping applications, meaning applications that run on handheld devices like PDAs, smartphones or mobile phones. The main reason for this is that hardly any mobile WebMapping applications exist. A rare example for a mobile solution is OpenLayers [15, 16] One factor for the lack of mobile WebMapping applications is that the mobile web is still quite "new" and the lack of standards for the different browsers impedes a speedy development. "The mobile web historically has been so horrendous to deal with, that the only way to create a compelling experience was to go native" [17] . The rendering of the source code for the different browsers is difficult [18] . FIRTMAN notes: "All mobile devices come with one preinstalled mobile browser, and very few of them can be upgraded or uninstalled" [19] . The only solution to create an application that is independent from the different mobile operating systems is to develop a server-oriented web application. "The mobile web is the only platform that is available and works across all mobile devices" [20] . In the above mentioned Ph.D. dissertation a prototype of a mobile WebMapping solution has been developed. One part of it was concerned with the evaluation of the role that the individual components play in a web portal. An excerpt of the achieved results is presented here.
Methods
We designed and developed a gastronomic web portal application for the city of Osnabrück (Germany). It was named "OsnaGo" [21] and is based on PHP, JavaScript/ AJAX, HTML, CSS, SQL (PostgreSQL) components. A comprehensive description of the portal can be found in [11] . Well-known functionalities from different gastronomic web portals (e.g. qype.de, yelp.de, restaurantkritik.de, kneipensuche.com, gastronomix.de) were integrated into OsnaGo through a strength-weakness analysis. In addition, other functions were added that do not exist in these portals. The OsnaGo portal has been designed and implemented with exclusive use of Open Source software [22] .
OsnaGo displays complex information of the gastronomic facilities (e.g. contact data, opening hours, menus or details of available facilities). The caterers can publish news and advertisement. Visitors can use different query options (search by name or by different attributes) to find gastronomic objects and rate them with text and point ratings at the scale of 1 (low) to 10 (high). Based on these point ratings a comprehensive ranking is created. Besides this, a calendar for events and special offers exist. The portal integrates also an extensive list of WebMapping applications for desktop PCs ([23] see also Figure 1 ) which are based on MapFish, MapServer, PostgreSQL, PostGIS, and pgRouting.
The locations of the gastronomic facilities are visualized using OpenStreetMap data. Moreover, it is possible to create individual routes (and to download them as gpx-files), to search objects, to print out maps and to get mouse-click information for specific objects. Furthermore, a mobile WebMapping client is integrated into the system (http://www.osnago-mobil.de). The mobile WebMapping client is based on XHTML-MP, Javascript/ AJAX, MapServer, PHP/MapScript, CSS, pgRouting and The source code of the OsnaGo-portal with all its components can be downloaded in the imprint of OsnaGo [24] .
With an open online survey that mainly focussed on the desktop client we examined the relevance of the WebMapping applications for the portal users. Part of the survey that was offered at the WebMapping client was to find out which of the functions were seen as highly important. Although an online survey offers many advantages over analogue questionnaires (see, for example [25] ), their main problem is that it is nearly impossible to get a truly representative result [26] . Nevertheless, such an online survey is generally ruled adequate to evaluate web portals and its functionalities [25, 27] . 
Evaluation of the Survey
In total, 159 online questionnaires were filled out; however, not all questions were answered by all participants. These questions received a "null" value and were not taken into account. Therefore, the basic number ("nvalue") was different for different questions. The answers were evaluated with "PASW Statistics" (formerly "SPSS"). Descriptive statistical methods were applied. Due to limited space in this article, only extracts of these results are published. All results can be found in [22] .
It is evident that the access to rating values for gastronomic facilities is the most important factor. In 25.5% of the cases this was the reason for using OsnaGo. Getting information about a specific gastronomic object (22.1%) and the search for specific facilities (21.8%) also had high values. Only 8.4% of the users wanted to use one of the WebMapping applications (www.osnago-karte.de, www.osnago-mobil.de) and its specific functionalities like routing or GPX download (Figure 3) . 16.6% of the survey participants classify this component as "very important" and 34.5% classify it as "important". Only 19.5% of the respondents say that the WebMapping application is "very unimportant/unimportant" (n = 84 for this question). Figure 5 emphasizes that the most important functions in the Desktop-WebMapping application are the presentation of information after mouse click on an object, the different search options, the routing functionality and the printout of a map (n varies for this analysis, because the questions were not answered equally). The gastronomic facilities could be queried by name (e.g. "give me all information for pub X") or by the services provided (e.g. "show me a pub with live-football on TV and specific prices for students").
The most important functions of the mobile WebMapping application for the participants of the study are information about opening hours and general information about the gastronomic facilities (not visualized here). For 34.2% the dynamic navigation map is "very important", so is the routing function (33.8%). Only one function of the mobile client seems to be "very unimportant": "Download of a route as a GPX file" (41.6%).
As the questionnaire was published as an "open" questionnaire without registration of the users, the rationality of the answers can't be guaranteed but is supposed, as the participants got some benefits (commercial voucherbooks for restaurants and pubs of osnabrueck).
Discussion
The presented results of an empirical case study about the use and relevance of (mobile) WebMapping applications proves, that WebMapping applications are a relevant component of the web portal and are classified as important by the participants of the survey. Our study results on the relevance and importance of WebMapping applications confirm the statements quoted in the literature. It has to be noted that WebMapping applications do not "play a leading role" in the portal but have an important complementary character. Besides the results of the survey, the number of web-requests provides significant hints. Between August 1, 2010 and January 24, 2011 the portal osnago.de was visited by 14,139 users with a total number of 152,985 different requests (analyzed by Google Analytics). The average time of a visit is 6 minutes and 10 seconds. During their visit, 1602 users clicked on the desktop WebMapping component (average using time 1:25 minutes) and the mobile WebMapping component was visited by 938 users.
The purpose of a WebMapping application is to present spatial information and to support user orientationno more and no less. The user wants to know how he or she can get to restaurant X or to pub Y. If this spatial information is transmitted to the web site visitor, the purpose of the portal is achieved. It should also be noted that Osnabrueck is not a large city (about 140,000 inhabitants). Many gastronomic facilities are therefore quite well-known for Osnabrueck citizens. Other information or functions are requested more often due to con tent changes (e.g. news of the caterers, events, special prices, ratings). Consequently, the fact that the WebMapping solutions have "just" a supplementary character is of little surprise. In principle, the provision of spatial information can play an important role if a customer wants to visit an unknown or new gastronomic facility.
We agree especially with DICKINGER et al. [28] and FITZKE und GREVE [29] who claim that geoinformation is particularly suitable to structure, connect, and organize general information (see also [9] ). The important advantage for geodata is the fact that they can be visualized in form of a web map. A web map facilitates the clear and easy-to-understand presentation of objects and their associated attributes. With this, it is very easy for the user to comprehend the information if it is made available via its location. The importance of such a provision of information is supported by the results of our study (see Figure 5 ): 73.6% of all survey participants agree that getting information about an object by mouse click is "important" or "very important" thus emphasizing the significance of a WebMapping component in a web portal.
Conclusion
The empirical case study (open online survey) proves that WebMapping applications (mobile and desktop application) are essentially supplemental information components but have a high relevance in a web portal. Besides that, functionalities are named that are very important for Desktop-WebMapping applications (presentation of information after mouse click on an object in the map, different query options, routing, printout of maps for a desktop WebMapping application, dynamic navigation map, routing for a mobile WebMapping application). To evaluate the results, it has to be noted that large differences between web portals and WebMapping applications exist. These differences concern functionalities, contents, and target groups. Results of our study cannot be generalized, but they show an important empirically proven tendency.
